Osthole and imperatorin, the active constituents of Cnidium monnieri (L.) Cusson, facilitate glutamate release from rat hippocampal nerve terminals.
We examined the effects of osthole and imperatorin, two active compounds of Cnidium monnieri (L.) Cusson, on the release of glutamate from rat hippocampal synaptosomes and investigated the possible mechanism. The results showed that osthole or imperatorin significantly facilitated 4-aminopridine (4-AP)-evoked glutamate release in a concentration-dependent manner. The facilitatory action of osthole or imperatorin was blocked by the vesicular transporter inhibitor bafilomycin A1, not by the glutamate transporter inhibitor l-transpyrrolidine-2,4-dicarboxylic acid (l-trans-PDC), indicating that the release facilitation by osthole or imperatorin results from a enhancement of vesicular exocytosis and not from an increase of Ca(2+)-independent efflux via glutamate transporter. Examination of the effect of osthole and imperatorin on cytosolic [Ca(2+)] revealed that the facilitation of glutamate release could be attributed to an increase in voltage-dependent Ca(2+) influx. Consistent with this, omega-conotoxin MVIIC, a wide-spectrum blocker of the N- and P/Q-type Ca(2+) channels, significantly suppressed the osthole or imperatorin-mediated facilitation of glutamate release, but intracellular Ca(2+) release inhibitor dantrolene had no effect. Osthole or imperatorin did not alter the resting synaptosomal membrane potential or 4-AP-mediated depolarization; thus, the facilitation of 4-AP-evoked Ca(2+) influx and glutamate release produced by osthole or imperatorin was not due to it decreasing synaptosomal excitability. In addition, osthole or imperatorin-mediated inhibition of 4-AP-evoked release was prevented by protein kinase C (PKC) inhibitors. Furthermore, osthole or imperatorin increased 4-AP-induced phosphorylation of PKC. Together, these results suggest that osthole or imperatorin effects a facilitation of glutamate release from nerve terminals by positively modulating N-and P/Q-type Ca(2+) channel activation through a signaling cascade involving PKC.